Abstract. We present the X-ray afterglow catalog of BeppoSAX from the launch of the satellite to the end of the mission. Thirty-three X-ray afterglows were securely identified based on their fading behavior out of 39 observations. We have extracted the continuum parameters (decay index, spectral index, flux, absorption) for all available afterglows. We point out a possible correlation between the X-ray afterglow luminosity and the energy emitted during the prompt γ-ray event. We do not detect a significant jet signature within the afterglows, implying a lower limit on the beaming angle, neither a standard energy release when X-ray fluxes are corrected for beaming. Our data support the hypothesis that the burst should be surrounded by an interstellar medium rather than a wind environment, and that this environment should be dense. This may be explained by a termination shock located near the burst progenitor. We finally point out that some dark bursts may be explained by an intrinsic faintness of the event, while others may be strongly absorbed.
Introduction
Discovered in the early 70's (Klebesadel et al. 1973) , GammaRay Bursts (GRBs) have been a mysterious phenomenon for 25 years. The lack of any optical counterpart prevented observers from determining the distance -galactic or extragalactic -and therefore the amount of energy involved, which was uncertain within 10 orders of magnitude. A lot of different models were at that time able to explain the observed prompt gamma-ray emission.
The situation changed dramatically with the first fast and precise localization of GRB, that was obtained by the BeppoSAX satellite (Piro 1995; Boella et al. 1997 Boella et al. ) in 1997 This satellite was combining a gamma-ray burst monitor (that provided the burst trigger) with X-ray cameras (that were able to asses a precise position and to carry out follow-up observaSend offprint requests to: M. De Pasquale ⋆ Present address : Mullard Space Science Laboratory, Holmbury St. Mary, Dorking, Surrey RH5 6NT, United Kingdom tions). This observational strategy led to the discovery of the X-ray ), optical (van Paradijis et al. 1997 and radio (Frail et al. 1997) afterglows. The spectroscopy of the optical counterpart of the burst also allowed the distance of these events to be firmly established as cosmologic (Metzger et al. 1997) .
With the end of the BeppoSAX mission (April 2002) and its reentry, a page of the GRB afterglow study was turned, but the observations remain within the archives. To prepare the future, we have initiated a complete re-analysis of all X-ray observations done. In this first paper, we present the legacy of BeppoSAX : its X-ray afterglow catalog, focusing on the continuum properties. We will also compare our results with those of previous studies on GRB X-ray afterglows Piro 2004) . In two forthcoming papers (Gendre et al. 2005, Gendre et al. in preparation) , we will discuss GRB afterglow observations made by XMM-Newton and Chandra, and a systematic study of line emission in the X-ray afterglow spectra.
Data reduction and analysis
BeppoSAX detected and localized simultaneously in the Gamma Ray Burst Monitor (GRBM, Frontera et al. 1997) and Wide Field Cameras (WFC, Jager et al. 1997) 51 GRBs within its six year long lifetime ). These bursts have been included in our analysis sample. We note that this set is biased against X-ray rich GRBs and especially X-ray flashes , i.e. bursts with weak or absent signal in the GRBM and normal counterpart in the WFC. In our sample, we also included GRB991106, GRB020410 and GRB020427, although they gave no detection in the GRBM 1 , due to the fact that a subsequent observation with BeppoSAX was performed after the localization with the WFC. Data on these bursts are reported in Tables 6 and 7 . We have not included the bursts discovered after an archive re-analysis. Overall, it was possible to follow up 36 burst with the narrow field instruments. One other afterglow observation (GRB 000926) was carried out following external triggers. Finally, in the case of GRB 980703, BeppoSAX detected the burst while it was outside failed the WFC field of view, and the follow up observation was performed on the basis of a localization by the RXTE All Sky Monitor. In this paper we present the data gathered by the Narrow Field Instruments (NFI) Low Energy Concentrator Spectrometer (LECS, 0.1 -10 keV, Parmar et al. 1997 ) and Medium Energy Concentrator Spectrometer (MECS, 1.6 -10 keV, Boella et al. 1997) . The first of this sample (GRB 960720) was followed up late, while 38 had fast (within 1 day 2 ) follow up observations. We analyzed 37 of these fast followup, excluding GRB 990705 due to its high contamination of a nearby X-ray source.
A typical observation starts ∼ 8 − 9 hours after the burst and its duration is about 1 × 10 5 seconds for MECS and 7 × 10 4 for LECS. The net exposure lasts ∼ 1/2 of the observation for MECS and 1/4 for LECS.
Afterglow identification and temporal analysis
The first step of data analysis is source detection, in order to find the afterglow. For this purpose, we used the MECS data, because this instrument has a sensitivity higher than that of the LECS. We extracted the image, ran the detection tool Ximage 4.3 3 on this image and selected all the sources with at least a 3σ significance located inside the WFC error box. In the special cases of GRB 980703 and GRB 000926 we used the IPN error box (Hurley et al. 2000) and ASM error box (Levine et al. 1998 ) respectively as these bursts were outside the WFC field 1 In the case of GRB020410, GRBM was actually switched off at the time of the burst. A γ-ray signal was detected by Konus (Nicastro et al. 2004) 2 2 days for GRB000926 3 see http://heasarc.gsfc.nasa.gov/docs/xanadu/ximage/ximage.html of view. The afterglow was recognized by its fading behavior. The light curves were generated from counts extracted within a circle area centered on the source with a radius of 4 arcminutes. We chose this value because 90% of the source energy is within this region . We also selected counts between 1.6 and 10 keV interval, which is the optimal range of work for the MECS. The associated background was extracted using an annulus centered at the same position than the source extraction region, with inner and outer radii of 4.5 and 10 arcminutes respectively. To take into account the effects of effective area variation and the MECS support, we renormalized the counts extracted in the annuli by a factor determined by comparing the counts in the same regions of the library background fields.
We used the local background rather than the library background for light curves in order to take into account any possible time fluctuation. We developed an IDL script to construct and fit light curves. This algorithm can calculate adequate errors even in the case of few counts per bin, by using a Poissonian statistics. However, if possible, the width of temporal bins was chosen wide enough to have at least 15-20 counts/bin (background subtracted) at least, in order to apply a proper Gaussian fit (see below). When available, subsequent TOOs were also used to better constraint the light curve behavior.
The light curves were fitted using a simple power law, using the Levenberg-Marquardt method to minimize the χ 2 statistic. We detected 31 sources with a positive decaying index (in the following, we used the convention F X ∝ t −δ , thus a decaying source has a positive decay index) at the 90% confidence level. These sources were identified as the X-ray afterglow of each burst 4 . For three of these sources (GRB 971227, GRB 990217 and GRB 000529) the value of the decay index is greater than zero but not well constrained. We report in Table 1 the decay index we obtained for all these 31 sources (henceforth, all errors reported are at 1σ, while upper limits are quoted at the 90% confidence level, unless otherwise specified).
In three cases (GRB 970111, GRB 991106 and GRB 000615), we detected within the WFC error box only one source that did not display any significant fading behavior. We refer to these as candidate afterglows. We have calculated the probability to observe a serendipitous source at the observed flux level within the WFC error box for these 3 bursts, adopting the Log N -Log S distribution for BeppoSAX released by Giommi et al. (2000) . The probability are 0.027 for GRB 000615 and 0.05 for GRB 970111 and GRB 991106. The probability that all of these 3 sources are not afterglows is ∼ 10 −4 . We note, however, that these probabilities have been calculated for extragalactic sources; for low Galactic latitude events, like GRB991106 (b ≃ −3
• ), the value may differ significantly. Cornelisse et al. (2002) indicated that GRB 991106 could in fact be a Galactic type-I X-ray burster. In two cases (GRB 010220 and GRB020321) we did not detect any source with 3σ significance within the WFC error box. We report in Table 1 the 3σ detection upper limits. Some observations deserve special comments. GRB 990907 was observed for ∼ 1000 seconds only and no decaying behavior can be detected within the light curve of the source found inside the WFC error box. However, given the high flux of this source (∼ 10 −12 erg cm −2 sec −1 in the 1.6-10 keV band), the probability to have observed a serendipitous source was ∼ 10 −3 . We have thus assumed that this source was indeed the X-ray afterglow of GRB 990907. In the case of GRB 980425, we analyzed the source S1 coincident with SN1998bw (Pian et al. 1999 ). We do not include it in the following discussion as the detected X-ray emission could be strongly affected by SN1998bw.
We present the light curves in Fig. 12 .
Spectral analysis
The X-ray afterglow spectra have been accumulated from the LECS and MECS during the first TOO only, for those afterglows with more than 150 photons in the MECS (background subtracted). 15 GRBs passed this criterion; their spectra are presented in Fig. 1 . We have generally collected LECS counts within a circle centered on the source with radius r = 8 arcminutes, which again encircles > 90% of source energy. We operated with LECS data in the range 0.1-4.0 keV, where the response matrix is more accurate. As for MECS, we collected counts with the same criteria we applied for the time analysis. For spectral analysis, we used the library spectral backgrounds for both LECS and MECS as they have a very good signal-to-noise ratio, due to long exposition 5 . However, the library backgrounds have been taken at high Galactic latitudes, with an average Galactic absorption around 2-3 ×10 20 . Several afterglows in our sample have been observed in fields with an absorption much higher than this value. For these bursts, the local background would differ from the library one at low energy (e.g. below 0.3 keV). The use of a library background from 0.1 keV would result in an underestimate of the low-energy signal and consequently a too high estimate of the intrinsic absorbing column of the burst. Therefore, to evade this problem, we have taken the minimum energy for LECS to be 0.4 keV if the Galactic column density was N H ≥ 5 × 10 20 cm −2 . Similarly to the time analysis, the spectral analysis was performed by requiring at least 15 − 20 counts/bin. The standard model to fit the spectral data consists of a constant, a Galactic absorption, an extragalactic absorption (i.e. in situ) and a power law. The constant has been included because of the differences in the LECS and MECS instruments. Its value is obtained in each case by fitting LECS and MECS data in the 1.6 -4 keV interval (to avoid absorption effects) with a simple power law model.
In our work, we have calculated the 1.6 -10 keV flux of X-ray afterglows 11 hours after the burst trigger. We have chosen this time to avoid effects of changes in the decaying slope. 5 In the case of GRB970111 and GRB970402, better results were obtained by using local background The average count rate in the MECS has been associated with the average flux given by the spectrum. Successively, we have taken the count rate at 11 hours, which is given by the light curves, to compute the flux at that time. In most cases, observations include it. In a few cases (e.g. GRB 000926) the flux has been extrapolated. For those afterglows with < 150 counts, we used a canonical model with an power law energy index of α = 1.2 (which is typical of X-ray afterglow spectra) to convert the count rate 11 hours after the trigger to the corresponding flux.
All the results of our X-ray afterglow analysis are summarized in Table 1 . In Table 2 , we report results of the previous analysis on single BeppoSAX GRBs, mostly taken by a review of Frontera et al. (2004) . We can see a general agreement of the previous results with ours.
In order to increase the statistical significance of the sample of X-ray afterglows with known redshift, we included in our successive analysis GRB011211. For this burst, which was observed by XMM-Newton, we assumed a flux of 1.7 ± 0.04 10 −13 erg cm −2 s −1 , a spectral and decay index of α = 1.3±0.06 and δ = 2.1 ± 0.2 respectively (Gendre et al. 2005 ).
Results and Discussion

General properties of X-ray afterglows
We detect an X-ray afterglow in 31 of 36 cases. This constitutes 86% of the sample. If all doubtful sources are considered as afterglows, then the fraction of X-ray afterglows increases up to 94%.
In Fig. 2 we present the distribution of the X-ray afterglow flux F X in the 1.6-10 keV band. It spans approximately 2 orders of magnitude. GRB 020410 afterglow is the object with the highest flux, ∼ 8 × 10 −12 erg cm −2 s −1 , while the weak- Table 1 . Properties of the X-ray afterglows detected by BeppoSAX. We indicate the absorbed flux extrapolated or interpolated to 11 hours after the burst, the temporal decay and the energy spectral index, and the excess absorption around the burst (assuming a distance of z=1 when the host galaxy redshift was unknown. 
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est is 970402, ∼ 10 −13 erg cm −2 s −1 . The fit of this distribution with a Gaussian provides a logarithmic mean and width of < F X > −12.2 ± 0.1 and σ Fx = 0.5 respectively. One may wonder if some faint afterglows could be missed due to the detection limit (either due to a low luminosity or to a large distance). In this case, the true distribution could be broader than that we measure. However, the fact that we detect X-ray afterglows in ∼ 90% of follow-up observations indicates that this is not the case.
We have also estimated the distribution of the spectral and decay indexes (Fig.3) . The values we have obtained for those parameters are the result of the convolution of the intrinsic distribution with the measurement error. Under the assumption that both are Gaussian, it is possible to deconvolve the two distributions. We have adopted a maximum likelihood method (see De Pasquale et al. 2003; Maccacaro et al. 1988) to gather the best estimates of the parent distribution in the BeppoSAX sample. We have obtained from the spectral index distribution a mean value of α = 1.2 ± 0.1 with a width of 0.13
−0.05 , and from the decay index distribution a mean value of δ = 1.3 ± 0.1 with a width of 0.3 ± 0.1. These values depend on the value of p, the energy power law index of the electrons which radiate by synchrotron emission within the fireball, and the state of the fireball itself (fast/slow cooling, position of the cooling frequency, beaming, surrounding medium). In section 3.4 we will show that the average properties of the afterglow are consistent with a cooling frequency below the X-ray range. In this case, following Sari et al. 1998 , we can determine an average value for p = 2.4 ± 0.2. Table 2 . Results reported from previous analysis of X-ray afterglows detected by BeppoSAX. In this table we indicate the temporal decay, the energy index, the fitted value of n H compared to the galactic column density and the associated reference. A label 'W' close to the GRB name indicates that the decay index was obtained by means of WFC and NFI data. e SAX plus CHANDRA data . f Corrected for redshift . This n z H value was added to the Galactic column density n G H .
General properties of the prompt emission and selection effects
We list in Table 7 the properties of the prompt emission of GRB detected by BeppoSAX, extracted from the literature. Figure 4 displays the distribution of the γ-ray fluence of the BeppoSAX sample. The fit with a Gaussian provides a mean logarithmic fluence of S γ = −5.31 and a width of distribution σ S γ = 0.77 6 . An important question regards the possible selection effects on the flux of the prompt phase. In Fig. 5 we present the isotropic gamma-ray energy and X-ray energy for events of known redshift, emitted in the 40-700 and 2-10 keV band respectively in the GRB cosmological rest frames. They have been calculated by using the k-correction of Bloom et al. 2001 , with cosmological parameters H 0 =65 km s
6 GRB 980425 has not been included in this calculation and in the successive ones for its peculiarity.
The continuous lines indicate the detection thresholds as function of the redshift, for a typical GRB. Note that these are indicative values because the sensitivity depends on the exposed area as function of the off-set angle and the duration of the event. The minimum energy required for a detection have been calculated taking the fluence detection thresholds of the two instruments, around S = 10 −7 erg cm −2 for the GRBM and S = 8×10 −8 erg cm −2 for the WFC. In the case of the WFC this corresponds to about 200 mCrab in 20 seconds. From the figures it is evident that the gamma-ray energies are well above the GRBM threshold. On the contrary the sample is limited by the WFC detection threshold, roughly corresponding to a isotropic energy in the 2-10 keV range of ∼ 10 50 erg at z=1 and ∼ 10 51 erg at z=4.
We note, however, that this may not be true for X-ray rich GRBs and X-ray Flashes : the γ-ray emission of these objects is weak or absent. In these cases, only the WFC could detect distant events. We note that the width of the γ-ray fluence distribution is not very different from that of the X-ray afterglow flux distribution (see Fig. 2 and Fig. 4 ) A few authors, e.g. Kumar & Piran (2000) , have proposed that the energy emission from the fireball surface need not be isotropic, but that large spatial variations of dE γ /dΩ in the fireball could exist. During the prompt emission phase, the radiation is highly beamed, due to very high Lorentz factor of the ejecta. These circumstances would lead to a large spread of γ-ray fluences. In the afterglow phase, X-rays are less beamed due to the lower Lorentz fac- tor, and hence the fluctuations are averaged over a larger region. Therefore, X-ray flux afterglow distribution would be less broad than the γ-ray fluence. As we do not observe such a difference in the two distribution widths, we cannot support the hypothesis of Kumar & Piran (2000) . The distribution of S γ -F X ratio is not very broad (σ = 0.71), suggesting a correlation between the X-ray afterglow luminosity and the gamma-ray energy (see Fig. 6 ). For the sample of burst with known redshift we have then derived L X by the formula (Lamb & Reichart 2000) : Luminosity is obtained in the 1.6-10 keV energy band and at 11 hours after the burst in the rest frame. We have adopted the average values of α, δ reported in the previous section. The cosmological parameters used are the same as for the computation of the emitted energy (see Sec. 3.1) 7 . In Fig.7 we plot L X vs E γ . The correlation coefficient is r=0.74 and the probability of chance correlation is 0.008. It is worth noting that some indication of correlation between prompt and afterglow luminosity is also found in a small set of Swift bursts .
Assuming that the observed X-ray frequency ν X is above the cooling frequency ν c , the measurement of X-ray luminosity at a fixed time after the burst gives an estimate of isotropic kinetic energy of the fireball E K,A (Freedman & Waxman 2001) :
In that equation, C is a parameter which depends very weakly on the fraction of energy carried by the magnetic field ǫ B , the luminosity distance, the flux density, the time t and the frequency of observation ν. C has a stronger dependence on the value of p, however henceforth we will make the simplifying assumption that the value of this parameter is the same for all bursts examined. For our purposes, the value of C can thus be considered constant. We also note that Eqn. 2 does not depend on the value of the density of the circumbust medium, so it holds either in the case of expansion in interstellar medium, with constant density, or in the case of medium affected by wind of the progenitor star, with a typical density profile decreasing from the center of the explosion. 7 As for GRB000214, z = 0.44 was adopted. Using p = 2.4, the value determined from the data, a luminosity distance of 3 × 10 28 cm, time and frequency of observation of 40000 sec and 2.4 × 10 17 Hz, a flux density of 0.3µJy, ǫ B =0.01, Eqn. 2 becomes : In the case of gamma-ray emission, we have to consider an unknown coefficient of conversion of relativistic energy of the fireball into gamma-ray energy (Piran et al. 2001 ).
where E K,P is the isotropic relativistic energy of the fireball in the prompt phase. We may suppose E K,P ⋍ E K,A , because ǫ γ cannot be too close to unity otherwise there will not be an afterglow (Kobayashi et al. 1997; Piran et al. 2001) . We assume that radiative losses also are negligible. From the previous equations we derive:
We plot in Fig. 7 this relationship (dotted lines), assuming ǫ
1.3
e /ǫ γ equal to 0.01, 0.1, 1 and 10 respectively. As one can see, the correlation we have found implies that the ratio ǫ
e /ǫ γ does not strongly vary from burst to burst. Assuming that ǫ e is not too close to zero (a common value observed is ∼ 0.3 Freedman & Waxman 2001), this implies that ǫ e is approximately proportional to ǫ γ . Thus, the fraction of fireball energy carried by relativistic electrons in the external shock and emitted in the afterglow is roughly proportional to the fraction of the fireball relativistic energy converted into γ-rays during the prompt phase.
Jet collimation
According to Sari et al. (1998) ; Chevalier & Li (1999) ; Rhoads (1997) , the decay index and the spectral index values are linked together by closure relationships that depend on the burst geometry and environment. We present the closure relationships for each burst in Fig. 8 , and focus first on the burst geometry (shown in the top panel of Fig. 8 ).
As one can see, the jet signature is ruled out in most of the cases from our analysis. This is also evident when we calculate the mean value for the closure relationship. For a jet signature, this is :
In Eq. 6 and 7 we should expect a value of 0, clearly excluded by the data. This implies that the beaming angle may be large. We can set a lower limit on its value (θ). According to Sari et al. (1999) , we have :
In Eqn. 8, E γ,i,53 represents the isotropic energy emitted in γ-rays by the fireball in units of 10 53 erg, n −1 is the density in 0.1 particle cm −3 unit, ǫ γ is the efficiency of conversion of explosion energy into γ-rays, and t θ,day the date when the break of light curve, due to the beamed emission, appears (expressed in days). BeppoSAX TOOs are mostly carried out within 2 days after the GRB. Because decay and spectral slopes are not consistent with a collimated outflow, we can derive t θ,day > 2. Assuming a typical E γ,i,53 =1, ǫ γ = 0.2, n −1 = 100 (Berger et al. 2003) we obtain a limit of θ 0.1 rad, which in turn give us a lower limit on the beaming factor f b ≅ 0.005. This result is of the same order of magnitude of that claimed by Frail et al. (2001) . We note that the majority of beaming angles, mostly inferred by breaks in optical light curves, are consistent with this result. Only GRB 990510 and GRB010222 seem to represent exceptions (see table 3).
A density of n −1 = 100 is typical of the interstellar medium. On the other hand, several authors proposed that GRBs are originated by massive stars (e.g. Woosley 1993 ). In such a case, these stars should produce the GRB within their original forming region, which are usually very dense. If we assume n −1 = 10 4 , which is typical of Giant Molecular Clouds, the beaming angle limit increase to θ 0.24 rad, which corresponds to a beaming factor limit of f b ≅ 0.03. Berger et al. (2003) claimed that the distribution of X-ray afterglow luminosity appears to converge significantly toward a common value after beaming correction. We have tested this hypothesis with our sample, using the beaming angle values reported in the literature (see Table 3 ; most of them are extracted from the article by Berger et al. 2003) . The isotropic luminosity is corrected for beaming by applying a multiplicative factor depending on the beaming angle (see Berger et al. 2003, for details) . Before beaming correction, the luminosity distribution displays a logarithmic width of 0.8 (see Fig. 9 ), with a mean value of 7.2 × 10 45 erg s −1 . After the beaming correction, the distribution width shrinks to a value of 0.4, very similar to the 0.3 value Berger et al. (2003) obtained. The mean luminosity decreases to 9.5 × 10 43 erg s −1 (Fig. 9) . One may note that the beaming angle was calculated assuming a density of 10 cm −3 when it was unknown. This may have strong consequences. As an example, in't Zand et al. (2001) has reported a density value of 10 6 cm −3 for GRB 010222. When using this value, rather than that reported by Berger et al. (2003) , the beaming angle increases up to 0.26 rad. This leads the beaming corrected luminosity distribution width to increase to a value of 0.7, clearly not supporting anymore the hypothesis of a standard energy release in the afterglow. Thus, such claims should be accepted with caution, depending on the assumptions made on the density values.
3.5. The density profile of the environment Figure 8 displays also the closure relationships for an expansion into a wind environment (the WIND case, middle panel) and a constant density medium (the ISM case, bottom panel). These closure relationships present a degeneration when ν c < ν X , which prevents us from drawing any conclusion. One can see from Fig. 8 that most of the bursts are in that situation. The uncertainties of other bursts do not allow us to draw any conclusion for most of them using only the X-ray data. This is also shown by the mean closure relationships reported in Table  4 : the two medium cases can fit the mean value if the cooling frequency is below the X-rays, while none of them can fit the mean value in the opposite case. Table 4 . Mean closure relationship from our sample. We indicate the wind and ISM closure relationships, depending of the cooling frequency position.
To get rid of this degeneration, we need to use also the optical observations. From the fireball model, the X-ray decay index is larger than the optical one if the cooling frequency is between the optical and X-ray bands and if the fireball is expanding into a constant density medium (Sari et al. 1998) . The difference between the optical and X-ray decay index is −0.25. If the fireball expands into a wind environment (also assuming the cooling frequency to be between the optical and X-ray bands), then it is the optical decay index which is larger than the X-ray decay index. The difference between the optical and X-ray decay index is now 0.25. Assuming that the cooling frequency is indeed between the optical and the X-ray bands, we can remove the degeneration.
In Table 5 we show the optical vs X-ray band decay indexes (results taken from the literature). We excluded GRB 980519 and GRB000926 from our set because in their case the jet phase started slightly after the beginning of BeppoSAX observations (Jaunsen et al. 2001 , Fynbo et al. 2001 ), therefore we may have their decaying behavior largely affected by the change of slope.
For the remaining GRBs with both X-ray and optical afterglows detected, the average value of the decay index is δ O = 1 ± 0.2 in the optical and δ X = 1.3 ± 0.2 in the X-rays. The difference between these two values is 0.3 ± 0.3. A constant density medium surrounding the burst is thus favored, but a wind environment is not ruled out. This is also visible in Fig.  10 , where we plot the δ X − δ O value for each single burst. For a majority of them, the value 0.25 is preferred, thus implying also that we observe a constant density medium surrounding the burst, for some others, we observe indeed a wind medium. This is tricky, as one should expect, if the long GRB progenitor is indeed a massive star (as the GRB-supernova association claimed for several GRBs implies, see e.g. Stanek et al. 2003; Hjorth et al. 2003) , the surrounding medium to be the wind arising from the star for all bursts (Chevalier & Li 1999) . Ramirez-Ruiz et al. (2001) suggested the existence of a termination shock that could maintain the wind close to the star (see also Chevalier et al. 2004 ). This would explain our observations. In such a case, this implies that the termination shock has been crossed before the observations (thus early after the burst), which should then imply a dense surrounding medium. This is supported by the large absorption observed around the bursts (see Table 1 ): such a high density column may be due to a compact and dense layer around the burst. This is also supported by the observation of GRB 010222. For this burst, the surrounding medium is indeed the interstellar medium (see Fig. 8 ). in't Zand et al. (2001) has proposed this burst to be surrounded by a very dense (10 6 cm −3 ) medium or affected by a jet effect. We can discard the jet effects (see Fig. 8 ), and thus confirm the proposed explanation. Such a medium, with a large density, would be very efficient to maintain the termination shock nearby the GRB progenitor.
Finally, we would like to underline the fact that inferences drawn from our afterglow analysis are in general agreement with those of the reviews of Frontera et al. (2003) and Piro (2004) . This is not very surprising, however, because of the wide consistency of Frontera et al. (2003) results with ours, while Piro (2004) used a large part of the same GRB X-ray afterglow set and basically the same data analysis to derive his conclusions.
Dark GRBs
About 90 % of the GRBs detected by BeppoSAX present an X-ray afterglow. On the other hand, only 16 GRBs present an optical afterglow. Taking into account the late follow up of GRB 960720 and the absence of optical observations of GRB 980515 and GRB 020427, this implies that only 42 % of the GRBs detected by BeppoSAX have an identified optical afterglow. This led to the definition of the so called Dark bursts (De Pasquale et al. 2003) . Several authors (e.g. Fynbo et al. 2001; Fox et al. 2003; Rol et al. 2005) pointed out that this definition can in fact hide an instrumental bias (as this does not take into account the date of the optical follow up and the decay rate of the optical afterglow). In fact, the non detection of the optical afterglow can be due to several reasons: a late follow up, a steep decay, an intrinsic faintness, a large dust extinction and a distant burst. While the first two possibilities are instrumental bias, the last three give information about the burst.
For those bursts with a rapid optical follow up and a non detection of the optical follow up, it has been shown that on average the optical flux should be 2 magnitude lower than bursts with an optical afterglow in order to explain the non detection of the optical source (Lazzati et al. 2002) . Another study made with a sample of 31 BeppoSAX GRB afterglows indicated that the X-ray afterglow fluxes of dark GRBs are, on average, 4.8 times weaker than those of normal bursts (De Pasquale et al. 2003) . The probability that this flux distribution comes from a single population of burst is 0.002, i.e.a 3σ rejection. Using the whole BeppoSAX sample, this probability does not change significantly.
The results exposed in Sec. 3.3 imply that this X-ray faintness should extend to the prompt phase, and thus that dark GRBs should present a fainter γ-ray fluence. We have tested this hypothesis and present the result in Fig. 11 . As one can see, there is indeed a trend for the dark burst (dotted line) to have a low γ-ray fluence compared to GRBs with optical transient (OT GRBs). The ratio between the average dark GRB fluence and OT GRBs fluence is 5.7, similar to the value of the ratio of X-ray fluxes and the expected value derived from the correlation observed in Sec. 3.3. The probability that optically bright GRBs and dark GRBs fluence distributions derive from an unique population of burst is 0.01. It thus seems that faintness is an intrinsic property of dark GRBs at all wavelengths.
The above statements can explain the non detection of the optical afterglow. But they imply that the whole afterglow is affected by this effect (i.e. the faintness is observed in all the observation bands). On the contrary, extinct optical afterglow and distant bursts should also feature a faintness that is wavelength dependent (due to dust-to gas laws in the first case and due to the Lymann-α forest redshifted in the optical band in the second case). To discriminate all these effects and to validate their interpretation, De Pasquale et al. (2003) also carried out a comparison of the X-ray and optical fluxes. They found that 75 % of dark bursts were compatible with a global faintness, and thus that these bursts were dark because searches were not fast or deep enough.
For the remaining GRBs, the optical-to-X-ray flux ratio is at least a factor 5-10 lower than the average value observed in normal GRBs. In terms of spectral index, these events have optical to X-ray spectral index α OX 0.6, whereas for OT GRBs the average value is ≃ 0.75. These facts strongly suggest that for these bursts the spectrum is depleted in the optical band. Jacobsson et al. (2004) , using a similar method and comparing their results with the fireball model expectations, indicated that at least 10 % of their sample was not compatible with the fireball model and thus were truly dark GRBs. It is worth noting that the Swift mission (Gehrels et al. 2005) , recently begun, has already confirmed that a considerable fraction of GRBs has tight upper limits for the optical emission (Roming et al. 2005, in preparation) We can thus indicate that about 10-20 % of GRBs is characterized by an optical afterglow emission fainter than that expected from the X-ray afterglow flux. These bursts could be distant (z> 5) or extinct bursts.
Two dark bursts have been associated with host galaxies at z < 5 (Djorgovski et al. 2001; Piro et al. 2002) . We also note (see Table 1 ) that the X-ray absorption around some bursts is important and could be responsible of an important optical extinction (see e.g. Stratta et al. 2004) . Thus, for some of these events, the likely explanation of the darkness is an optical depletion by dust in star forming region. This in turn supports the massive star progenitor hypothesis for long GRBs, as these massive stars are likely to explode in their original star forming region. On the other hand, this does not rule out the distance explanation for some dark bursts with no known host. In fact, it is likely that the dark burst population is the sum of these three (faint, distant and extinct) populations. In principle, these cases could be disentangled by other measurements such as column density, prompt E peak , X-ray flux. However, it is important to be cautious, because a few X-ray flashes (see Heise et al. 2001) could have the values of these parameters consistent with those of very high redshift GRBs, even if they are not actually placed at z > 5. 
Conclusions
We have presented the BeppoSAX X-ray afterglow catalog. Thirty-nine BeppoSAX afterglow observations were carried out on a sample of 52 detected GRBs. Thirty-one X-ray afterglows were securely identified due to their fading behavior. Three other observations led to the detection of only one source within the prompt positional error box. Thus, X-ray afterglows are present in ∼ 90% of the observations.
We derived the main properties -flux, decay index, spectral index, absorption -for 15 afterglows, and give constraints on decay slope and flux for the remaining. The width of the prompt fluence and X-ray afterglow flux distributions are similar, suggesting no strong spatial variation of the energy emission within the beamed fireball. We pointed out a likely correlation between the X-ray afterglow luminosity and the energy emitted during the prompt γ-ray event. Such a correlation suggests that the fraction of fireball energy carried by relativistic electrons in the external shock and emitted in the afterglow is roughly proportional to the fraction of the fireball relativistic energy converted into γ-ray during the prompt phase.
We do not detect significant jet signature within the afterglow observations, implying a lower limit on the beaming angle of ∼ 0.1. Moreover, we note that the hypothesis of standard energy release in the afterglow as claimed by Berger et al. (2003) may be consistent with our sample, but it strongly depends on the assumptions made about the density of the surrounding medium.
The average value of the spectral index of the electron energy distribution, inferred by our time and spectral analysis, is p = 2.4 ± 0.2.
Our data support the fact that GRBs should be typically surrounded by a medium with a constant density rather than a wind environment, and that this medium should be dense. This may be explained by a termination shock located near the burst progenitor. We finally pointed out that some bursts without optical counterpart may be explained by an intrinsic faintness of the event, while others can be strongly absorbed.
A first comparison with the bursts observed by XMMNewton and Chandra are presented in Gendre et al. (2005) . In a forthcoming paper (Gendre et al., in preparation) , we will search the spectra for metal lines and other deviations from the continuum properties. Table 6 . GRBs localized and/or observed by BeppoSAX. We indicate the position the first TOO start and end times, the sum of the Good Time Interval (GTI), and the date of the subsequent TOOs. A 'WFC' following the position means that this GRB was localized only the the WFC, 'NFI' a localization obtained by NFI. An external trigger of a BeppoSAX TOO is indicated by giving in parenthesis the satellite that localized the burst, but the localization displayed has been provided by NFI. We also indicate in the Table 7 . Properties of the prompt emission of BeppoSAX Gamma Ray Bursts reported in Table 6 . We indicate the duration and fluence both in X-ray (2.0-10.0 keV band) and γ-ray (40.0-700) keV band. A X following the source name denotes an X-ray rich GRB or an X-ray flash
